Novel molecular insights from routine genotyping of colorectal carcinomas.
Routine tumor genotyping enables identification of concurrent mutations in tumors and reveals low-frequency mutations that may be associated with a particular tumor phenotype. We genotyped 311 colorectal carcinomas (CRCs) for 471 mutation hot spots in 41 cancer-associated genes. At least 1 mutation was present in 239 (77%) of 311 tumors. Two concurrent mutations were identified in 89 (29%) tumors, 3 mutations in 24 (8%), 4 mutations in 6 (2%), and 5 mutations in 1 tumor. KRAS mutations were most frequent and identified in 132 (42%) tumors, followed by APC in 79 (25%) and TP53 in 64 (21%) tumors. Mutations in PIK3CA, BRAF, CTNNB1, and NRAS were identified in 41, 27, 11, and 9 cases, respectively. Rare mutations not typically associated with CRC included AKT1 (4), AKT2 (1), IDH1 (1), KIT (1), MAP2K1 (1), PTEN (2), and GNAS (6). GNAS mutations in CRC correlated with a mucinous phenotype and were present in 20% of all mucinous adenocarcinomas evaluated in this study. Among CRCs with a PIK3CA mutation, 77% showed concurrent mutations in other cancer-associated genes, and 4% of CRC did not neatly fit into either the chromosomal instability pathway or CpG island methylator phenotype/microsatellite instability pathway, suggesting overlapping mutational profile in some tumors. Our findings indicate that routine tumor genotyping is helpful in identifying low-frequency mutations, such as GNAS, that may correlate with a specific morphological phenotype and also reveal multiplicity of concurrent mutations in a significant proportion of CRC that may have significant implications for clinical trial design and personalized therapy.